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Studies on Utilization of Chitosan for Fixation of
Copper Compound in Wood Preservative Treatment

Jong-Shin Lee™

ABSTRACT

To make good use of chitosan forming complex with heavy metals in wood preservative treatment.
woods impregnated with chitosan and copper sulfate were prepared. Amounts of leached copper.
decay resistance. anti-mold efficacy. iron corrosion rates. moisture regain rates and degradation pat-
tern in chitosan pre-treated and untreated wood were compared.

After leaching test. amounts of leached copper from chitosan pre-treated wood had a much small-
er than chitosan untreated wood. and good decay resistance was retained even after leaching test.
From these results. it was proved that chitosan-copper complex formed in wood played and impor-
tant role for decay durability. In chitosan pre-treated wood. damage values by test molds became
remarkably smaller. but the growth of test molds was not perfectly inhibited. Distinct differences
in iron corrosion rates between chitosan pre-treated and untreated woods was not recognized. but
chitosan pre-treated wood showed the lower moisture regain rates than chitosan untreated wood
because of water insoluble chitosan membrane formed in wood. After leaching test. the tracheid
walls in the wood treated with 2.0% copper sulfate only were eroded by the fungal attacks. but those
in the wood pre-treated with chitosan remained almost intact.
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Fig. 1. Amounts of leached copper from preservative
treated wood blocks.

—-04 —



w
=

—¢— Copper sulfate only

™
wm

~—&~ Chitosan and copper sulfate

w
=]

Weight losses (%)
s o

»n

0 0.1 0.5 1 2 3
Copper sulfate concentraions (%)

Fig. 2. Weight losses wood blocks treated with copper
sulfate only or chitosan and copper sulfate after 3
months incubation for T. palustris.
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Fig. 3. Weight losses wood blocks treated with copper
sulfate only or chitosan and copper sulfate after 3
months incubation for C. versicolor.
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Fig. 4. Weight losses of wood blocks subjected to a
leaching test.
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Table 1. Anti-mold activity of specimens after one month exposure to test fungi.

Average evaluation values Sum of average Damage
A.niger  A.pullulans  P.citrinum  R.nigricans  G. virens evaluation values values
Ceontrols 3.0 3.0 3.0 3.0 3.0 15.0 100
Chitosan only 3.0 1.5 1.7 3.0 3.0 12.2 81
Copper sulfate only 2.0 15 30 L5 0.5 85 57
3.0y 3.0 (3.0 (2.5) (1.5) (14.0) 93
Chitosan and 15 0.2 1.7 0.0 0.0 34 23
copper sulfate 2.0 0.5) 2.0 (0.3) (0.5) 5.4) (36)

"t Values of specimens subjected to a leaching test.

Table 2. Average iron corrosion rates of preservative treated wood blocks.

Copper sulfate concentrations Treatments

(%) Chitosan only Copper sulfate only Chitosan and copper sulfate
0.0 1.393 - R

0.1 - 1.105 1.299

0.5 - 1.328 1.333

1.0 - 1.195 0.774

2.0 - 1.174 1.104

3.0 - 1.673 1.207
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Table 3. Average moisture regain rates of preservative treated wood blocks.

Copper sulfate concentrations

Treatments

(%) Chitosan only Copper sulfate only Chitosan and copper suifate
0.0 0.743 -

0.1 - 0.940 0.798

0.5 - 0.952 0.744

1.0 - 0.916 0.766

20 - 0.934 0.765

30 - 0.994 0.964
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Fig, 5. Scanning election micrographs ot wood decayed by 7. palustris after leaching tests.
Notes ; A: Wood impregnated with 2.0% copper sulfate only. B: Wood after pre-treatment with chitosan and

impregnation with 2.0% copper sulfate.
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